This article locates an alternate paradigm of hacking in feminist cyberfiction, notably, James Tiptree, Jr.'s proto-cyberpunk novella, "The Girl Who Was Plugged In" (1973). I argue this story critically reorients our understanding of how information technologies and their material artifacts construct and reinforce norms of able-bodiedness and ability. Drawing on archival materials from Bell System, early information theory, and crip theory, my reading reveals that Tiptree's portrayal of disability is tied to a cybernetic conception of error and noise. These frictions between users and their machine interfaces materialize unexamined performances of critical labor and noncompliance that I link to the emerging field of crip technoscience. Tracking these disruptions in cybernetic feedback across "The Girl Who Was Plugged In" and in historical accounts of the telephone switchboard operator, I show that error and noise underpin an early example of a feminist hacking ethos, and also crip accounts of electronic disembodiment often imputed to information society and cyberpunk fiction.
the "nervous spasmodic movements" and frequent "nervous collapses at the switchboard" that operators experienced (as cited in Green, p. 79) . The adverse mental and physical strains on women's health detailed in these accounts help uncover the disabling effects of switchboard work. These conditions are noticeably absent in archival advertising materials and training pamphlets from Bell Telephone System (later known as AT&T) from the 1930s to 1960s, which reinforced a normative body for the telephone operator. Tiptree's narrative, I argue, redresses the oversight of disability and the exigencies of women's labor in histories of science and technology by highlighting the unseen effects of electronic communication on women's bodies. This critique is rendered through the figure of a disabled female protagonist named Philadelphia Burke (P. Burke), who is selected to undergo a radical procedure that enables her to remotely operate a beautiful synthetic body named Delphi. P. Burke agrees to "plug in" to the Global Transmissions Corporation's (GTX) network under the premise that, as
Delphi, she will become an instant media celebrity. In this future global media economy, GTX is poised to overtake AT&T, yet P. Burke thwarts GTX's information system by hacking her own networked biofeedback.
Asking what this portrayal reveals about the story's historically specific construction of "girls," I examine how this characterization points to Tiptree's narrative, as bears witness to these frictions between users and their machine interfaces, materializes unexamined performances of critical labor and noncompliance that we can link to the emerging field of crip technoscience. Tracking these disruptions in cybernetic feedback across "The Girl Who Was Plugged In" and in historical accounts of the switchboard operator, I argue error and noise underpin an early example of a feminist hacking ethos, and also crip accounts of electronic disembodiment often imputed to cyberpunk fiction and information culture. As manual telephone switching and its design embedded information theory, the vital presence of disability in this system effectively rewrites ableist narratives of the "hello girl" and her switchboard, and the network society they helped usher in. Feminist theorists offer invaluable analyses of cyberpunk fiction that interrogate how technology mediates women's bodies and socio-historical constructions of identity (Haraway, 1991; Hayles, 2005; Balsamo, 1996) .
These scholars offer compelling critiques, and thus provide strategies for reading feminist science fiction (SF) alongside cyberpunk literature. 5 Samuel R. Delany (1994) described feminist SF as an "absent Mother" to cyberpunk; without it, he writes, "there wouldn't be any cyberpunk" (p. 177).
Exploring the political consequences of Delany's claim, Austin Booth (2002) argues women's cyberfiction "deromanticizes the hacker ethos": women are better than men at their technical work "but a discriminatory gap (similar to our own) exists between the elite who control the networks and those that are plugged in" (p. 28). These heroines, Booth adds, operate through less sophisticated technologies that mark them as inferior (p. 28). As in other contemporary scholarship, this critique echoes ableist constructions of the technologically enhanced body; that is, through the impetus of supplementation, technological prostheses either transcend one's given abilities, or render the unenhanced body disabled. These dual portrayals frequently taint the hacker's representation in cyberpunk literature and in popular discourse.
This rhetoric similarly runs through historiographies of hacker culture, which often conflate two distinct genealogies: one draws on the subculture of youth who delighted in the technical exploration of computer systems through experimentation, and the other on the mass media's iconization of criminals-or security "crackers"-who hijack corporate and military systems. Commentators of digital culture (Krapp, 2011; Thomas, 2002) are keen to note the original meaning of hacker was sublated into the In its early beginnings, the hacker was a hobbyist and an idealist who believed in dismantling machines to understand how they worked, and applied this knowledge to create more functional devices and software for the advancement of society (Levy, 1984, p. 7 (Petrick, 2015; Alper, 2014). 6 This idea can be traced to an earlier instantiation of a "hack" in the 1960s and 1970s with "phone phreaking," a playful manipulation of a complex telecommunications system performed through vocalization. Joe
Engressia, who was congenitally blind, and a "gawky, buck-toothed little girl" with a slight speech impediment named Susan Thunder, both altered the operation of AT&T's system using their unique physical characteristics (Hafner & Markoff, 1991, p. 16 . Joe's pitch perfect whistle, for example, which imitated the 2600-hertz AT&T signal, gave him a backdoor into telephone operating systems (p. 19). Thunder, on the other hand, was revered for her ability to manipulate people-particularly telephone switchboard operators and technicians-into sharing proprietary passwords, a form of social engineering that mirrored the ingenuity of some early twentieth-century "hello girls." These operators, I will later show, subverted company protocol in ways that prefigure Thunder's legacy. By the time phreakers mechanized these techniques with a blue box, enabling them to freely access AT&T's call centers in the 1980s, they called themselves computer hackers (Hafner & Markoff, 1991; Lapsley, 2013) . If the hacker effects a "'return to the origin' whereby the entire discourse of technology is continually reinvented" (Thomas, 2002, p. 61) , then phreakers-and their technological foremothers (both real and imagined)-offer a more inclusive account of hacking that productively makes use of embodied knowledge and transgression.
Literary Mediations of Technoscience
In Donna Haraway's "A Cyborg Manifesto" (1991) (Ott, 2002; Serlin, 2004; Orr, 2006; Alper, 2014; Petrick, 2015; Hamraie, 2017) argue, calls upon the audience to remember the unseen extensions we once communicated through: the erasure of Sheldon's body through her pseudonym and the narrators' masculine voice; the forgotten bodies of telephone switchboard operators; even the deaf maternal body that helped produce the telephone (Sterne, 2003) . In the discussion that follows, I offer an entry point for reading Tiptree's novella through a crip/disability studies lens, looking at P. Burke's narrative representation and the ways the story's language and its imagined cybertechnologies uphold and simultaneously dismantle the social model of disability.
Cripping the Terminal Subject
Though the telephone seemingly erases the visible markers of users' bodies-working from the cybernetic principle that information must be extracted from its medium to be transmitted-"The Girl Who Was Plugged
In" actively resists this disembodied understanding of telephony. The narrator ironically counters his aural command with "Look…see that rotten girl?" (p. 43). "The funky girl on the streets" stands on the fringes of a crowd of spectators who throng around a group of beautiful celebrities (p. 43).
Jostled against the narrow walkway, Burke presents a striking contrast to the subjects of her admiration: "you can now see she's the ugly of the world. In addition to providing a new lens for literary and feminist scholars to read Tiptree's work, a disability studies critique of P. Burke has important implications for the story's visionary portrait of the terminal subject it lends to cyberpunk fiction. To date, Tiptree's critics have understood P. Burke as "an extravagant staging of an entirely distasteful version of female embodiment" in which bodies are devalued in a postindustrial system (Hicks, 1996, p. 70) , or as a bitter caricature of "the body in a state of putrescence" (Bukatman, 1993, p. 317 career, but it is worth noting that she understood this compulsory body that "no women escapes" as a product of "being told that 'Girls' can't do this or that" (p. 2). A woman's abilities, by Sheldon's rationale, was prescribed by her social environment and configurations of knowledge/power.
The robust presence of physical disability in the narrative, and its fluid and at times contradictory constructions, suggest that Burke articulates a more complex model of disability born out of Sheldon's feminist critique.
Elsewhere in the story, Burke is characterized as an inhuman "cast-up, a pumped-out hulk" (p. 46), a "girl-brute" (p. 46), a "rancid girl-body" (p. 47), a "grim carcass" (p. 55), an "ill-shaped thing" (p. 58), and even a "she-golem" (p. 76). Such aesthetic qualifiers seem to reproduce the visual rhetoric of disgust and freakery projected upon disabled bodies within some cultural settings, as Garland-Thomson (1997) has shown. Yet these appellations continue to follow P. Burke even after she is integrated with her technological apparatus. When Burke is relocated from an above-ground location in her naturalized state, to an underground laboratory from which she operates Delphi sight unseen, both GTX's and the narrator's attempt to jettison her body fail spectacularly. The persistence of these abject characteristics suggests that P. Burke visibly shuns the "cure" narrative that cyborg technologies may impose on the disabled body. 8 To further complicate this reading, one might note how these signifiers depart from
Burke's initial representation as an assemblage of body parts, instead working to evacuate her body of specific identifying characteristics that might be medically pathologized. That is, in calling Burke a "she-golem" or an "ill-shaped thing," the narrator invokes gender and disability as a process of endless remaking, becoming, and knowing, a crip feminist ontoepistemology that exposes the limits of linguistic representation. 9 Put another way, this descriptive catalog "talks back to able-bodied terms," as crip theorist Robert McRuer (2006) would say, implying that "crips cannot be contained; even the words most intended to keep disability in its place" (p. 40). Even assimilationist cyborg systems cannot contain crips, as the progressive unintelligibility of P. Burke's body foreshadows.
Though corporeal materialism and embodied ways of knowing are some of the principal arguments of feminist technoscience (Haraway, 1991; Balsalmo, 1996; Kafer, 2013) , these values demand further revision as they presume an able-bodied phenomenology. Tiptree (1969) never acknowledged this specific transformation, she explicitly stated in her letter to editor Damon Knight-who later rejected the story-that the novella was a critique of "current trends in monopoly of communications," citing GTX as an "extrapolation" of this trend "if you merge, say, AT&T, the networks, and the aerospace industry" (p. 2). 11 As the lifeblood of the telephone system, the switchboard operator best epitomized the human toll AT&T's rapid expansion had on its workforce.
Following the introduction of the first telephone switchboard in 1878, the American Telephone and Telegraph Company (AT&T), formerly known as the Bell Telephone Company, began hiring "girl operators (typically between 17 and 26 years old, according to industry guidelines)" because they were thought to be "naturally more patient, polite and 'amenable to discipline'" (Middeljans, 2010, p. 39) . 12 These operators were ostensibly "girls" by dint of their age, demeanor, and marital status. Yet the switchboard, as I will show, undermined these corporate tactics by constraining female embodiment in ways that might be understood as disabling.
As the demands for operators increased, the training itself became more regimented. Switchboard operators were trained to be a "human machine, the exponent of speed and courtesy" (Middeljans, 2010, p. 42) .
They endured intensive drills to locate switchboard lines, interpret faint or distorted speech patterns, and to push plugs into answering jacks hundreds of times an hour (Maddox, 1977, p. 271 System's productivity standards-from rates of calls connected to acceptable operator decorum-were sent for remedial training, or at worst, were taken off line.
The Girls Who Were "Plugged In"
An evocative trope, "plugging in" explains how female bodies were incorporated into (and even unincorporated) from telecommunications systems. In the story's opening sequence, P. Burke is fully "transistorized" after a series of surgical modifications that leave her looking-"if possible, worse than before"-with "electrode jacks peeping out of her sparse hair, and there are other meldings of flesh and metal" (p. 47). 14 These connective devices allow her to plug into Delphi, a genetically engineered "waldo" without a brain that can be remotely manipulated. 15 (Clark, 1950, p. 121) . Burke, too, also learns through her double: she is, after all, "doing it through something." As the details of her training emerge, Burke's exceptional performance slowly erodes the narrative's initial emphasis on her disabilities. This particular scene underscores the physical work and display of technological virtuosity Burke enacts as a "Remote" esteemed for her "terrific aptitude" (p. 58), and foreshadows how later, she will use this mastery to disrupt GTX's own information system. The vision GTX has for P. Burke and her exquisite double eerily resonates with the Bell System's idealization of telephone girls.
Championing the "weavers of speech" in the early twentieth century who "sit silently at the switchboards, swiftly and skillfully interlacing the cords
[that] guide human voices over the country in all directions" ("Weavers,"
1915), Bell System extolled the switchboard operator. While P. Burke has been described in no less than abhorrent terms thus far, the narrative suggests that as a cybersystem she is a superlative model. Fittingly, this sentiment is expressed through Joe, P. Burke's console operator, who considers her "system matrices" to be "beautiful" (p. 48). Bell System similarly romanticized the human-machine interface as a cybernetic system of control, communication, and above all, efficiency. Emphasizing the operator's enclosure within the switchboard room, the advertisement above figure, and Delphi her fictional ideal as the popular "hello girl"
Bell System often invoked. The narrator's jibe thus offers a course correction to Bell System's ableist rhetoric and commercial imagery, calling out the hypocrisy of its exploitative practices and extreme vigilance over operators' feminine aesthetics and abilities.
Crip Strategies within the "Integrated Circuit": Noise and Error
Burke and Delphi, subject to GTX's "real-time response-sensor readouts from every receiver in the world" (p. 61), depict cautionary models of the way information systems control women's bodies. Haraway's (1991) concept of the "integrated circuit" is applicable here: it highlights the consequences women and others experience when their bodies are "dispersed and interfaced in nearly infinite, polymorphous ways" within digital networks (p. 163). The "integrated circuit" in Haraway's manifesto refers specifically to information networks that exploit women, especially third-world laborers who toil in electronics-dependent jobs. Without overlooking this important cultural history, I argue this conceit can also be used to describe the work of switchboard operators in North America. Like GTX, AT&T systematically integrated operators into their global system without consideration for women's biological well-being. Earlier, I discussed Bell System's extreme vigilance over operators' appearances and health, yet such practices highlight the horrors of ableism in the real world, just as
Tiptree does by writing of the rotting flesh of Burke made immobile by her long hours of interfacing with Delphi. The operator thus exemplifies one overlooked example of how "cybertechnologies rely on disabling labor practices across the globe" (Kafer, 2013, p. 118) . In spite of AT&T's later efforts to ameliorate these effects through sickness and disability benefits and more regimented training, debility and human error became common side effects of switchboard work.
For this reason, the telephone operator presents a surprising point of concurrence for disability studies, media studies, and feminist
technoscience. An investigation by the US Commission on Industrial Relations (1915) found the working conditions of telephone operators to be "subject to grave criticism," and the "nervous strain incident to the service are so very severe" (p. 106) that physicians observed a high incidence of mental and physical collapses among operators. The repetitive strains of switchboard operation and "the perpetual jumping up and down and stretching" to plug in cords, Brenda Maddox (1977) (Cooper, 1997, p. 494) . These combined symptoms became so closely associated with telephone switching that they became known as "telephone shock" (p. 495). Even by the late twentieth century after the introduction of automatic switching and video terminals, operators faced workplace hazards such as eyestrain, carpal tunnel syndrome, miscarriages, and other mental health stresses (Green, 2001, p. 219 ).
These counter-narratives expose the damaging effects of manual switching on women. Such atrocities are called into account with the figure of Delphi, who embodies the paradox of AT&T's unattainable bodily norms for its operators.
Suffering the stresses of their respective cybersystems, Burke and Delphi demonstrate the switchboard's remediation of physical ability and health. Earlier, I proposed that Burke's disability grounds her body's physical presence in an information system. Yet disability becomes more fluid in Delphi, who as an extended nervous system or "prosthesis" for Burke, recursively mirrors her disability and deteriorating health. Famously defining media as "extensions," among which the telephone network was included, Marshall McLuhan (1964) warned that technological prostheses put American citizens at risk of "narcosis," or "autoamputation" (p. 45).
Under McLuhan's rubric, media produced new sensory ratios to the detriment of some senses, and to the benefit of others. This sensory reconfiguration is mapped onto the story's characters: while Delphi endures the loss of sensation in exchange for her global travels, P. Burke on the other hand falls ill with "necroses under her grisly sit-down" from her prolonged immobility (p. 58). These experiences point to the myriad, and often conflicting technological conditions in which disability is situated. This crucial detail redefines disability as the product of encounters and actions between interdependent bodies and technological networks, bridging
Kafer's political/relational model and crip technoscience.
The tangible effects of GTX's system on P. Burke further manifest when she begins to realize there are discrepancies in her ability to perceive touch through Delphi. This oversight is intentionally built into the system's design: GTX engineers bypassed sensory information such as taste, smell, and touch due to limited network bandwidth. Burke is particularly grieved to discover her lack of tactility during her budding romantic relationship with her paramour, Paul. GTX's brash neglect of P. Burke's functional needs results in its user's disclosure of increasing technological ambivalence. As a cyborg, Burke's relationship to her interface is anything but a wellintegrated, smooth circuit; she "holds in tension the need for access or function with frictions, limitations and failures inherent in the technoscientific design process" (Hamraie, 2017, p. 107) . In one of the story's more poignant moments, readers get a rare glimpse into P. Burke's subjectivity as she tries "over twenty-double-thousand miles of hard vacuum to reach her beloved through the girl-flesh numbed by an invisible film…to love him back with a body that goes dead in the heart of the fire" (p. 68). These episodes of sensory disjunction emphasize the difference between Delphi and her own body: "she's slow about discovering there's certain definite places where her beastly P. Burke body feels things that Delphi's dainty flesh does not" (p. 55).
The failures of sensory fidelity experienced by P. Burke are what cybernetic parlance calls "noise," or distortions in information feedback.
Noise is often defined as the signal's opposite, that which threatens the order of a system; the narrative's focus, however, suggests that noise is a result of an imbalanced ratio input-output. When communication breaks down, as it does between Delphi and Burke, this failure confers a space "to recognize the difference between self and other" (Haraway, 1991, p. 164 ).
This what keeps systems from achieving their full potential," as Krapp (2011) suggests, through noise, "people, citizens, and individuals in fact become propose error and noise can be understood as a form of critique that "recognizes that alternatives are embedded already in the dominant" (Halberstam, 2011, p. 88) . That is, information loss and communication failure are resources for new ways of knowing disability, and thus become instruments of crip technoscience.
The uncanny concurrence between the way disabled bodies haunt
Wiener's cybernetic conceptions of noise, telephone switchboard systems, and GTX's media network, provides a flashpoint for rethinking crip theory.
In the same way that error and noise express the material frictions of a system, they also continually insist in the same way that crip theory does that "such a system is never as good as it gets" (McRuer, 2006, p. 32) . As disability scholar Jay Dolmage (2007) explains, "to crip is to expose and reproduce disjunction, to refuse order and embrace messiness" (p. 849).
One could easily substitute error and noise into this equation : 
Towards a Crip Feminist Hacker Ethic
In this final section, I explore how Burke's experience of noise-the corruption of her sensory feedback-becomes useful insofar as it reveals the inaccessibility of GTX's system, and compels her to hack Delphi. "The Girl Who Was Plugged In" reimagines error as a crip strategy of resistance against the rhetoric and practice of control within the "integrated circuit."
Error similarly becomes an alternate ideology of technological mastery and disobedience in Laura Forlano's (2016) Burke's terminal disconnection as consistent with the crip instrumentalization of error. Her noncompliance is a form of antiproduction in the sense of queer failure: she wields it an oppositional tool that "turns on the impossible, the improbable, the unlikely," imagining other ways of being (Halberstam, 2011, p. 88) . This failure reroutes us into another way of reading Burke's death: as a transgressive act against GTX's circuit.
In spite of being disconnected from Burke by the story's conclusion, Delphi persists, remaining animated: placing "one foot before the other, not moving very well-but moving" (p. 76). In this brief moment, Delphi hacks her own cybersystem, and by correlation, GTX's network. Her display of physical agency enables Delphi to claim her liberation from GTX's "integrated circuit" through a powerful speech-act: "I'm Delphi" (p. 77). Her rebellion against GTX is not without precedent: telephone operators, as April Middeljans (2010) notes, used the power of the switchboard to "regulate society and engineer their own lives," subverting cultural codes and corporate regulations out of their own sense of moral duty (p. 39).
Operators admitted they routinely resisted Bell System's regime of efficiency by scrambling connections and redistributing nickels by taking them from rude callers (p. 41). In rare cases, they gave friends access to other callers' private conversations ("Diary," 1907, 30) , playfully rewriting the system's rules to enable free access to information. Although Delphi is for all intents and purposes electronically untethered or "TURNED OFF" (p. 60),
she similarly challenges GTX's system from this position. Delphi, along with Burke, doesn't perpetrate this insurgency by hacking a corporate firewall in cyberspace, or by navigating computer programs to steal money and information. On the contrary, P. Burke and Delphi hack their electronically networked nervous systems so that they might feel more human in their wired-up world. They situate the hacker within a social space rather than the pure space of data in order to make GTX's system more accommodating to other bodies that operate according to their own idiosyncratic rules. Their performance of user-motivated design embodies what Yergeau (2014) calls a "criptastic version of hacking" that is disabled-led and process-based, focusing on rewriting the rules of access rather than a finished product or software.
This portrayal implicitly performs a broader commentary about contemporary technoculture whereby Burke seemingly exemplifies but ultimately fails to live up to the metonymy of plugged-in bodies as disabled bodies. For example, in depicting Burke as a "paraplegic," and later, as a "blind mole-woman" buried underground, the narrator aligns her portrayal with her interface and the way it physically suspends her body (pp. 64, 67).
In these moments, Burke ostensibly allegorizes what Paul Virilio (1993) describes as "the growing inertia" of bodies wrought by the telecommunications industry, in which the "plugged-in human being" functionally becomes a "well-equipped invalid" (pp. 11, 4). Virilio views the individual's loss of natural mobility for a greater degree of control in an information network as an untenable exchange. But this conception merely rehearses the myth of the disabled cyborg, as Kafer (2013) would point out.
By shifting the definitions of wholeness and "validity" toward access-which privileges hacking as form of movement (Yergeau, 2014) , albeit perhaps imperfect or incomplete-Tiptree's girls provide a rejoinder to Virilio's argument. They introduce a non-ableist, crip understanding of technoculture that untethers information control and navigation from physical mobility or cognitive aptitude.
These terminal subjects, I argue, represent a crystalline example of how technological systems remediate ability, thus redressing ableist ideas about how humans operate and work within their electronic networks. As a failure not of the body, but of prescriptive top-down systems designed to contain bodies, error announces the fallacy of smooth integration, whether it be a cyborg system or a switchboard network. Through the medium of the story's imaginary future, Tiptree makes this recognition possible by effectively reinserting telephone girls back into a history of communication technologies that registers information in its noisy materiality. We not only see the material effects of technology on the female information worker's body in cyberpunk fiction, but also how the same laborer can short-circuit this conduit through her embodied knowledge of the system. 16 The girls who plug in-and their coalitions of women who plug into insulin pumps, breathing machines, wheelchair battery chargers, cochlear implants (as does this author), and the like-offer enticing possibilities for how we might rewrite and crip hacker futures.
"masculine" purview. 4 When discussing Sheldon's written work published under her pseudonym, I will refer to her as James Tiptree Jr., otherwise, Alice Sheldon will be used in personal contexts.
5 For other feminist technoscience critiques, see Balsamo (1996) , Vint (2007) , and Stone (1991) .
6 Accessible Tech in Employment Hackathon, and DIYAbility, which invite people with disabilities to develop solutions to barriers in access, contravene ableist approaches advocated by non-profit companies such as Hacking Autism or MIT's ATHack, which views disability as a "challenge" to be "solved." See Yergeau's (2014) critique of the hackathon's charity-driven ideologies, though she cautions against fully ascribing these principles to conceptions of hacking.
7 See Siebers (2011) on social constructionism in disability studies.
8 See Allan (2013) for further study of SF's treatment of disability.
9 Following Kelly Fritsch's (2015) explanation of disability as a material practice of knowing, a crip feminist onto-epistemology appropriates the discursive and material practices of representing disability to reroute the power relations that constitute this body.
10 Bell Telephone began incorporating automatic telephone switches in 1915. These were ubiquitous by 1972, signaling Bell System's transition to a "cyber-mechanical-human endeavor: a mix of operators and machines" (Lapsley, 2013, p. 26) . Early switchboards were a primitive collage of metal and wood, but by 1903, roughly 3 million switchboard connected phones. Behind these lines were warehouses of human beings who manually switched calls (p. 24). By the late nineteenth century, switchboards became more complex, and electrical cords connected to "cordboards" enabled operators to connect calls more quickly. 11 Tiptree lived to see the divestiture of Bell System in 1983, though it was one year after the publication of "The Girl" in 1973 that the US Department of Justice filed its antitrust suit against the company.
12 Though the first switchboard operators were boys, they were quickly replaced by women (Lapsley, 2013, p. 21 ).
